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CONVERSION FACTORS

For readers who prefer to use metric units, conversion factors for terms
used in this report are listed helow:

Multiply By To obtain
inch (in.) 25.4 millimeter (mm)
foot (fr) 0,3048 meter (m)
mile (mi) 1,609 kilometer (km)
gallon (gal) 3.785 licer (L)
gallon per minute (gal/min) (1, 06308 liter per second (L/a)
million gallons per day (Mgal/d)  0,04381 cubic meters per second {(n3/s)
gallon per day (gal/d) 0,003785  cubic meter per day (m2/d)
acre 4,047 gquare meter (mz)
square foot (£t2) 0,09294 square meter (mz)
foot squared per day (£e2/d) 0.0929 meter squared per dag (m?/d)
square mile (mi<) 2,590 square kilometer (lm<)

Temperature in degrees Celsius (°C) can be converted to degrees Fahrenheit
(°F) as followsa:

°F = 1.8°C + 32
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SURFICTIAL AQULIFER SYSTEM IN EASTERN LEE COUNTY, FLORIDA

By D, H, Boggesz and F. A. Watkins, Jr.

ABSTRACT

The surficial aqulfer system in sastern Lee County consiate of an upper
water—-bearing unic, which 1s generally unconfined, and a lower water—hearing
unit, which is confined and is the major source tapped by most wells. The
top of the lower unit, which 12 of primary interest in this report, ranges
in depth from 40 to 60 feet below land surface in the east—central part
of the county to more than 120 feet in the southern part. In the extreme
southern part of the county, a middle water—bearing unlt also contalns water
under arteslan pressure.

Recharge to the lower unit oceurs primarily by leakage from the overlying
gaturated seectlion through the confining beds. Water levels in the lower unit
fluctuate similarly to those in the upper (unconfined) unit. Ground water in
the lower unit moves from areas of highest water level in the south part of
Lehigh Acres, notthward toward the Caloosahatchee River, and toward the coast,

The lower unit contains freshwater throughout much of its extent and is
the source of publie water supply at Lehigh Acres and Green Meadows where an
average of about 3 million galloas per day was withdrawn in 1980. In several
areas, the concentrations of chlorides and dissolved solids exceed drinking
waker gtandards.

Yields of wells that tap the lower unit range from 10 to 1,100 gallons
per minute. Transmissivities ranging from about 1,700 to 7,750 feet squared
per day were determined for different areas of the unit, Storage coefficilents
range from 0.0001 to 0.0003,

INTRODUCTTON

Over the past decade, rapid urbanization of Lee County has resulted
in a major lacrease in water demands for most purposes, particularly for
municipal and domestic uses, These increased demands have been met by more
intensive use of ewxisring warer—supply systems and the development of new
facilities and sources of supply. The mast c¢ritical problems are local
overdevelopment of soutces, declining water levels, and saltwater intrusion.
This report presents information that can help pinpeint these and other
problems of developing water supplies to meet the rapld increase in urban
demands.,



Purpose and Scope

The purpose of this report is to present and evaluate hydrologic and
selected pgeologic information ecollected in Lee County from 1966 to 1980,
Most hydrelogic information relates to the surficial aquifer system in
the central and eastern parts of the county where the shallow water—bearing
zones are thickeztr and are most productive. The lower unit of the surficial
aquifer system iz of primary importance in thils group of water—bearing =zones.

Acknowledgments

The aszistance of local well drillers, utility managers, and State and
County agenciez in providing information on wells or well fields i1s gratefully
acknowledged. The cooperation of the residents of Lee County in furnishing
information on privately owned wellz or permitting testing of these wells
is greatly appreclated. This investigation was a result of the cooperative
efforts of the County Commission of Lee County and personnel of the South
Florida Water Management District,

DESCRIFTION OF AREA

Lee County, on the zouthwest coast of Florida, compriszes a land area
of 786 mil (f1g. 1). This investigation covers the central and eastern
three—fourths of rhe county. ‘

Land altitudes in the area range from a few feet abovae sea lavel along
the Caloosahatchee River and the Gulf of Mexico to about 25 feet along the
Lee County—Charlotte County boundary and 35 feet along State Highway 82 near
the Lee County-Hendry County boundary,

The Caleoosahatchee River is the principal drainage for the northern part
of the study area. 5Small scuth-trending tributaries discharge into the river
on the north side (fig. 2). Primary tributarles on the south are the Orange
River, Hickey Creek, and Bedman Creek. The Orange River connects inland
with several canals in the Lehigh Acres area that are designed to reduce
flooding in that area, and joins the Caloosahatchee River 7 miles downstream
from Franklin Lock. The Drange Rlver is influenced by the tidal [luctuatiom
in the Calcosahatchee River, Bedman Creek connects with the east termini of
the Lehigh Acres Canal system by way of Dog Canal and jolns the Caloosahatchee
River at Alva more than 6 miles upstream of Franklin Lock where a freshwater
head of 2.5 to 1.5 feet above sea level is maintained.

A prime function of the Caloosahatchee River is the regulation of the
water level in Lake Okeechobee several miles upstream. Therefore, the river
receives large volumes of freshwater from the lake seasonally. Another
important funccion of the river is to supply drinking water to Fort Myers
and parts of Lee County by pipelines whose Intakes are upstream of Franklin
Lock. The river iz al=zo being considered as a source of municipal supply
for the City of La Belle in Hendry County. Large quantities of water are
withdrawn from the river for irrigation of citrus and other crops (La Rose
and McPherson, 1980).
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Most of the area south of ¥lorida Highway 82 drailns slugpishly southwest
toward the Gulf Coast and the Caloosahatchee River estuary. The principal
drainage routes near the coast are the Tenmile Canal, the Imperial River, the
Estero River, and Hendry Creek. The Tenmile Canal tends to reduce problems
of high water iun the urban area weat of the canal,

The climate of T.ee County i3 subtropical. Monthly average temperatures
range from 18°C in January to 28°C in August with an annual average tempera-
ture of 23°C. Rainfall is unevenly distributed throughout the year as shown
in figure 3 and in table 1. For the period of recovd 1971-80, about 75 per-
cent of the average annual rainfall of 52 inches oceurred during May through
September. Thus, a well-defined wet and dry season occura (fig. 3), This
uneven distribution affects the hydrelogy of the area and causes problems in
satisfyling increasipg water demanda. Problems are usually during dry seasons
when pumping or water-storage facilities are overtaxed, or canal-water salin-
ity near the the water intake areas in the Caloosahatchee River exceads State
drioking water standards.

WELT, INVENTORY

The investigation in general consisted of an inventory of selected pri-
vately owned wells and analysis of information om previously drilled test
holes, Concurrently with the investigation, additional rest holes were
drilled, and geophysical logs were obtained. Data from the inventory and
information and observations obtained during teat drilling were used to
define the overall framework of the body of sediments that potentially can
yield freshwater and to delineate the principal water—yielding units within
those sediments. Many test holes were converted to observation wells by the
installation of casings and well acreens at sites where the water-yielding
zones were composed of unconsolidated materials, Therefore, the depth of
the well ag completed with casing and sereen may not correspond with the
total depth that a specific test hole was drilled. The observation wells
were then pumped to determine the approximate yield of each site, and water
samples were collected for chemical analysis. Wells installed during the
investigation and several privately owned wells were used to ohtain mea-
surements of ground-water levels. BSelected wells were equipped with water-
level recording gages and others were measured with a steel tape, usually
at monthly intervals.

The well numbers given in table 2 {at the end of report) are part of
a countywide system. As an cxample of assigned numbers, well L-345 is also
well 262034081464801; the L refers to Lee County. The identification mmber
is based on the latitude and longitude grid, The first six digits are the
lacitude, the next seven digits are the longitude, and the last two are a
sequence number for wells within the l-second grid.

Construction data, water-level measurements, well yields, and data for
water temperature and chloride concentration for selected wells tapping the
surficial aquifer system are given in table 2 (see fig. 2 for well location),
Moet privately owned wells are 2 to 4 inches in diameter and are leas than
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Table L.——Rainfzll at Page Field near Fort Myers, 1%71-80

[Rainfall in inches]

Month 1971 1372 1973 1974 1975 1976 1977 1978 1979 1980  Average
January J.85 0.77 1.14 0. 36 0.26 a.21 3.53 2,48 7.45 2,44 2.15
February 1.55 2.14 2.23 .81 .27 1.20 .15 ﬁ.jﬁ 1.94 1.04 1.47
HMarch .55 4.72 3.89 Rk 1.47 31 .09 3.43 43 3.5% 1.91
April .70 .27 1.71 .11 .80 .30 .76 2.35 3.12 1.52 1.22
May 3.77 5.20 .78 2.40 2,78 5.22 6.51 2.52 5,32 8.73 4.32
June b.15 7.86 3.99 20. 10 10.55 10,59 8.96 6.75 8.31 1.99 8.53
July 9.50 8,72 9,57 14.47 10.81 f.14 9. 60 10.29 5.9 7.02 3.31
August 5.086 16.22 8.66 .70 7.74 8.95 10,58 10.90 14,79 8.79 10.24
September 9.21 2.33 8.38 4.31 12,60 8.51 9.21 5.18 13.65 4,64 7.83
October 6.49 2.20 .16 .19 3.05 1.96 A3 1.45 .39 1.54% 1.79
Hovember .16 3.85 .10 1.46 59 2,10 1.50 04 LA6 3.15 1.33
December .30 1.43 1.72 .89 .69 1.68 2.74 4.35 5.16 55 1.95
Total | 47.37  S6.71  46.33  52.83  SL5L  48.67  54.06  53.10  66.98  45.00  52.05




200 feet in depth. Few wells are screened, although the permeable sections
may contain loose sand. Major concentrations of wells are along the Caloosa-
hatchee River, Most large diameter wells (6 to 16 inches) are used for pub-
lic supply or for crop and golf course irrigation. These large wells are
concentrated in Lehigh Acres, at several locatlons along Corkscrew Road, and
at the former U.S5. Air Force base near Buckingham, east of Fort Myers. Large
digmeter wells furnizh the munlcipal supply for Bonita Springs.

During the investigation, 38 welle were drilled to obtain further geo-
logic and hydrologic data. Because of problems caused by caving sand in the
water-bearing zones, well screens were used in the construction and comple-
tion of 21 of these wells. Most wells were completed with 4-inch diameter
PVC (polyvinyl chloride) casing and PVC screens. Sizes of screen slots
ranged From 0.012 to 0.030 inch. The length of each sereen was 10 feet.
Sections of hlank casings were used between well screens in some wells to
seal off beorehole Intervals of low or no yield,

COMPOSITION OF SHALLOW SEDTMENTS

The Hawthorn Formation of middle Miocene age consists of gray-white,
sandy, phosphatle limostone in central and western Leoe County and underlles
the Tamiami Formation. The formation dips east and grades laterally from
{Imestone ln the west to mar] in the east. In test well L-639, south of
Fort Myers (location in fig. 2), the top of the Hawthorn Formation occurs
at a depth ol 133 fect; In well 1615, 20 miles to the southeaslk, the top of
the Hawthorn Tormation probably oecurs more than 360 feet below the surface.
The top of the Hawthorn Formatlon is cven deeper in the southern part of Lee
County; in well 1-2194, 3 miles east of Ronita gprings, the top is 480 feet
below land surface.

According to Peck (1976, p. 82), the Tamlaml Formation ranges In age
From middle Pliocene to late Miocene and 13 unconformable beneath the sur-—
ficial Pliocene-Pleistocene deposits. The Tamiami Formation consists of
variable lithologies, resulting from changes in depositional environments.
Selected well logs are given in table 3.

1n the central and northern parts of the study area, the upper part of
the Tamiami Formation is predominantly gray ot green clay, as shown in logs
for wellas L-1973, 1-1975, and L-1993 (table 3). The clay is underlain by
quartz sand, gray sandstone and, locally, by tan limestone. The lower part
nf the formarion commonly consists of gray clay, containing quartz sand and
phosphatic material. Large quantities of black phosphatic material usually
occur in the lowermost part of the formation, apparently derived from the
erogion of sediments of the older Hawthorn Formation.

Tn the southern part of the study area, the uppermost part of the Tamiami
Formation consists prodominantly of gray limestone or calcareous sandstone,
as shown In the logs of wells L-615, L-636, and L-2194 (table 3; locations in
fig., 2), This shallow unit is younger than and overlies most of the sediments
of the Tamiami Formation, as described in wells in the central and northern
parts of the county. For example, in well T-624 in Tehlgh Aeres (fig. 2), a



Table 3.--Lithologic loga for selected wells and test holes in Lee County

Deseription

Depth
Interval

LUER

Well L-615, southeast corner of Lee County

ferentiated
Sand, medlum, brown (iron stained).
T.imestone, gray, sandy and sandstone.

Tamiami Formation

Limestone, gray; few shells.

Limestone, gray; abundant shell fragments.

Limestone, gray, sandy; shell fragments,.

Limestoue, gray—tan.

Limestone, light—gray, sandy, marly,

Clay, green.

Sandstone, gray, calcareous.

Sandstone, gray-tan, calcareous.

Sandstone as above; shell fragments, sand
quartz gravel.

Sandstone and green clay,

Sand, fine, tan.

Clay, gray;, limestone fragments,

Clay, gray.

Surficial agquifer system

Uppet and middle units (undifferentiated)
Lower unit

Well L-624, Lehigh Acres

forentiated

Sand, dark-brown, clayey.
Linmegtone, creamy-tan.
Limestone; clay, gray.

Tamiami Formation

Clay, green.

Clay, grcen, sandy.

Sandstone, gray, calcareous.

Sandstone as above; large shell frapments,
Limegtone, tan; shell casts and molds.
Clay, gray.

Clay, green—gray, sandy.

Clay, dark—gray, sandy, phosphatic.

10

and

Holocene, Pleistocene, Pliocene zediments, undif-

Holocene, Fleistocene, Pliocene sediments, undif-

0=-15
15-30

30-45
45-75
75--90
D0-135
135-175
175-220
220-240
240-255

255-270
270-2B5
285-300
300-350
350-3060

0-285
0-175
220-285

0-10
10-20
20-30

30-45
45-60
60=75
75-105
105-120
120-180
180-195
195-235

Thickness
(o)

13
30
15
45
40
45
20
15

15
15
15
50
10

10
10
10

15
15
15
30
15
60
19
40



Depth
Description ' interval Thickness
(fe) (£r)

Well L-624, Lehigh Acreg—-Continued

Hawthorn Formation

Limestone, gray, phosphatic; clay, gray. 235-270 35
Limestone, gray-white, phosphatiec, sandy. 270-300 30
Limestone, gray, phosphacie. 300-315 15
Limestone; clay, green. 315-330 15
l.imastone, white, phosphatic, marly. 330-345 15
Limestone, gray-white. 345-360 15
Limestone as above; marl, gray—white, 360-390 a0
Clay, gray, phosphatic. A90-435 45
Limesgtone, light-gray—tam, 435-450 15
Clay, pray. 450-480 30
Clay, gray—tan. 480-495 15
Surficial aquifer system 0-120
Upper unit 0-30
Middle unit Misslng
Lower unit 60-120

Well L-636, Corkscrew Road

Holocene, Pleistocene, Pliocene sediments, undif-

ferentiated

Sand, fine, brown (iromn stalned). 0-10 10
Tamlami Formation

limegtone, creamy—tan. 10-35 25

Clay, gray; shells, 35=40 15

Clay, green. 40-100 60

Sandstone, gray, calcareous. 100-140 40

Clay, gray, zandy. 140-160 20

Clav, gray-white. 160-180 20

lay, gray, phosphatic; shells and phosphate

gravel. 180-220 40

Clay, dark gray, sandy, phosphatic. 220-240 20
Hawthorn Formation

Limastone, gray-white, phoszphatic. 240-260 20
Surficial aquifer system 0-140

Upper unit 035

Middle unit Mizsing

Lower unlt 100=-140

11



Table 3.--Lithologic logs for selected wells and test heles in Lee County-—Continued

Depth
NDescription interval Thickness
(ft) (ft)
Well L-63%, south of Forr Myers
Holocene, Pleistocene, Pliocene sediments, undif-
ferentlated
Sand, fine, tan. 0=7 7
L.imestone, gray. 7-15 B
Marl, creamy-tan; shell fragments and phosphatsa, 15-30 15
Tamiami Formation
Clay, gray. 30-45 15
Clay, green. 4575 30
Sandstone, gray, calcareous; shell fragments. 75=-110 35
Clay, gray, sandy, phosphatici phosphate gravel, 110-125 15
Clay, dark—gray, sandy, very phosphatie, 125-133 8
Hawthorn Formation
Limestone, gray—white, phosphatie; shell
fragments. 133-165 32
Limastone as above; marl, 165-180 15
Limestone, gray-white, phosphatic. 180-210 30
Surficial aguifer system 0-110
Upper unit 0=-15
Middle unit Missing
Lower unit 75-110
Well L=-1965, southeast af Lehigh Acres, near county boundary
Holocene, Pleistocene, Pliocene sediments, undif-
ferentlated
Sand, fine, brown (iron stained). 0-6 6
Limestone, creamy-tan. 6-17 11
Marl, creamy-tan, sandy. : 17-33 16
Tamlami Formation
Clay, gray, phosphatic, 33-43 10
Clay, green, phosphatic. 43-48 3
Sandstone, light-gray, calcareous. 48-63 15
Sandstone and interbedded sand, phosphatic. 63-73 10
Sand, medfium, gray; gravel and shell fragments, 73-81 8
Clay, green. 81-83 2
Sand, fine to medium, gray-green, clayey. 283-101 20
Sand, fine Lo medium, gray-green, clayey;
frosted quartz gravel and phosphate gravel, 103-123 20
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Table 3.—Lithologic logs for selected wells and test holes in Lee County—Continued

Depth
Degcription interval Thickness
emnt mn b mmnin = e (fe) .. U0

Well L-1965, southeast of Lehigh Acres, near county boundary-—Continued

Tamlami Formatlon-—Zontinued

Clay, green. 123-125 2

Sandstone, gray, calcarecus. 125-137 12

Clay, green. 137-143 6

Sand, fine, gray-green, clayey. 143-153 10

Limestone, tan; shell casta and molds. 153-183 . 30

Limestone, light-gray. 183~186 3

Clay, gray. 186-203 17
Surficial aquifer system 0-186

Upper unikt 0-17

Middle unit 48-81

Lowear unit 125-186

Well L-1973, east of Fort Myers

Holocene, Pleistocene, Pliocene rediments, undif-

ferentlated

Sand, quartz, shelly. 0-12 12

T.imestone, marly, phosphatic; shell Fragments. 12-31 19
Tamiami Formatian

Clay, gray, sandy, shelly. 31-45 14

Clay, gray-green, sandy. 45-50 3

Clay, grecn, sandy. 50-82 32

Sandstone, gray, calcareous, phosphatic. §2-95 13

Sandztone, gray, clayey. 95-100 5

Sand, fine, gray, clayey. 100-113 13

Sandstone, gray; gand, fine; phosphatic. 113-125 12

Limestone, gray, marly. 125-139 14

GClay, dark-gray, very phosphatic, sandy, 139-145 6

Clay, dark—gray, very phosphatic. 145168 23
Hawthorn Formation

Timestone, gray-white, phosphatic. 168-175 7

Timestone, shelly, sandy, phoaphatic. 175-185 10

Limestone, shelly, phosphatic; clay, yellow. 185-195 19

Marl and limestone, phosphatic, shelly. 195-205 10

Marl, shelly, phosphatic, sandy. 205=225 20
Surficial aquifer system 0-125

Upper unit 0-31

Middle unit Missing

Lower unit B2-125
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Table 3.--Lithologie logs for selected wells and test holes in Lee County—Continued

Depth
Degcription interval Thickness
Well 1-1975, north of Olga
Holocene, Pleistocene, Pliocene sediments, undif-—-
ferentiated
Sand, quarcez. 0=-10 10
Limestone, white, shelly; limestone, tan. 10-17 7
Limastone, white, slightly clayey, 17-20 3
Tamiami Formation
Clay, grav. 20-32 12
Clay, dark—green, highly phosphatic. 32-41 )
Clay, green, shelly. 41-57 16
Limestone, gray, phosphatie. 37=60 3
Clay, green. 60-100 40
Sandstone, gray, calcareous. 100-106 6
Sandstone, gray; gand; frosted quartz and
phosphate pebbles; clavey. 106-113 7
Limestone, tan; shell casts and molds, 113-122 9
Limestone, light—tan, slightly phosphactie. 122-141 19
Clay, light—-gray. 141-158 17
Limestone, light-gray, marly. 158-188 30
Clay, gray, phosphatie, zandy. 188-198 10
Clay, dark-gray, phosphatic, sandy. 198-250 52
Hawthorn Formation
Marl, lighr-gray, phosphatic, sandy; shell
fragments, 250265 15
Surficial aquifer system 0-141
Upper unit 0=-20
Middle unit Missing
Lower unit 100-141
L=-1993, north of Green Meadows
Holocene, Pleistocene, Pliocene sediments, undif-
ferentiated
Sand, fine, light-tan, 0-13 13
Sand, fine, brown (iron stained). 13-17 4
Limestone, creamy—tan. 17-23 6
Marl, creamy-tan. 23=34 11
Tamiami Formatiomn
Clay, gray, shelly. 34-37 3
Clay, green. 37-41 6
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Table 3,——Lithclogic logs for selected wells and test holes in Lee County—Continued

Depth
Description interval Thickness

{ftr) (ft)
L-1993, north of Green Meadows-—Continued

Tamfami Formation—Continued

Clay, dark-green. - 43-63 20
Clay, green. ' - 63-71 ‘ 8
Sand, fine to medium, clayey. 71-79 8
Sandstone, gray, calcareous. 79-93 14
Sand, fine to wedium, gray; sandstone, gray. 93-114 21
Clay, gray, sandy, 114-130 16
Limestone, light-tan, marly, 130-134 ‘ 4
Limeatone, light-gray, =slightly porous, 134-150 16
Clay, gray, phosphatic, sandy. 150-163 13
Clay, dark—-gray, very phosphatic, sandy; shark

teeth. 163-190 27

Hawthorn Formation
Limestone, gray—white, phosphatic; shell

fragments. 190-199 9
Clay, light—gray; shell fragments, 199-203 4
Limestone, light—-gray, sandy, phosphatic; clay,

light—gray. 203-243 40

Surficial aquifer systam 0-150
Upper unit ' 0-23
Middle unit Miesing
Lower unit 71-150
Well L-2194, east of Bonita Springs
Holocene, Pledistocene, Pliocene sediments, undif-
ferentiated
Sand, fine, light—gray. 0-3 3
Sand, fine, brown. 3-7 4
Sand, fine, light-brown, 7-9 2
Limestone, gray, sandy. 9-12 3
Limestone, gray; l.5-foot cavity at 13 feet. 12-20 8
Limestone, gray; ghell fragmenta. 20-32 12
Tamiami Formation
Clay, light—green to dark—green toward base. 32-50 18
Limestone, light-gray, slightly sandy. 30-70 20
Limestone, light-gray; marly near base. 70-100 a0
Limestone, light-gray and tan, phosphatic. 100-110 10

15



Table 3.—--Lithologic logs for selected wells and test holes in Lee County-——Continued

Depth
Degeription interval Thicknesas
— 649 BN 1]

Well 1L-2194, east of Bonita Spriugs-—Continued

Tamiaml Formation-—-Continued

Sandstone, gray, calcareous. 110-130 20
Clay, olive, sandy; shell fragments. 130-145 15
Sandstone, light-gray, shelly. 145-180 35
Clay, gray, very sandy; shell fragments. 180-230 50
Limestone, tan; shell casts and molds. 230--300 70
Clay, gray, sandy. 300-305 5
Clay, gray, mixed with elay, light-green,

slightly sandy. 305-355 50
Clay, light- to dark-green, phosphatic. 355-370 15
Clay, dark-gray-green, phosphatic, sandy. 370-380 10
Clay, dark-gray-green, phosphatlie, sandy. 380-400 20
Clay, gray, slightly phosphatic; less sand than

above, 400-450 50
Clay, dark-gray, sandy, phosphatic, 450-480 30

Hawthorn Formation
Limestone, gray—white, phosphatic; limestone,

marly at 515 to 520 feet. 4B0-535 55
Surficial aquifer system 0-300
Upper unit 0-32
Middle unit 50-130
Lower unit 145-300
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gray sandstone In the Tamiami Formation occurs from 60 to 105 feer below land
surface. About 15 miles to the southeast, in well L—615 near the Collier
County boundary, this sandstone occurs 220 to 270 feet below land surface.

The surficial deposits consist predominantly of fine- to medium-gralned quartz
sand and shell and wariable quantities of clay and marl. These sandy terrace
deposits——primarlly Pamlico Sand of Pleistocene age—locally contain thin
layers of sandstone. The underlying Fort Thompson Formation (Pleistocene)

and the Caloosahatchee Marl (Plelatocene-Pliocena) contaln mixed lithologie=
that include limestone, shell, marl, and quartz sand.

DESCRIPTICN OF THE SURFICTAL AGUIFER SYSTEME/

The area of Investigation in Lee County and adjoining areas of Collier
and Hendry Counties are underlain by a surficial aquifer system (fig. &),
which occurs within the upper 300 to 350 feet of sediments. The base of the
surficial aquifer system is marked by a widespread, relatively thick, confin-
ing unit of reclay, marl, and sandy elay that constltutes the upper part of the
intermediate aguifer system. The surficial aquifer system extends from land
gurface to a depth of about 150 feet Iin the narthern part of Lee County to
as much as 350 feet in the southern part. It Is thickest in the eastern and
southern parts of the county and thins to the west where it contains 1lncreas-
ing quantities of silt and fine—grained sand of low permeability.

The surficlal aguifer system pgenerally comprises twa, but in places
three, distinct water-yielding units which are separated by sediments of low
permeability. The sediments of low permeabllity do not prevent, but rather
they retard the circulation of ground water hetween the permeable units. The
water producing zones within the surficial aquifer system are herein referred

to as: (1) the upper unit; (2) the middle unit, which is only local in ex—
tent} and {3) the lower unit.

Bolow the thick confining unit, the Hawthorn Formation contains a water-—
yielding limestone at the top of the formation, and within the Intermediate
aquifer system. Little iz known of the hydraulic characteristics of the lime—
stone of the intermediate aquifer system or the water that. it might yield in
the area of Investigation.

Upper Unit

The upper unit of the surficial aquifer system, which covers most of the
study area, generally rtranges in thickness from 10 to 40 feet. 1In the norwth-
eastern part of the county, between Alva and Lehigh Acres, the unic contains
increasing quantities of clay and fine-grained sand and leses its idencity.
In much of the southeastern part of the county, the upper unit penerally forms
a continuous vertical section of permeable material to blend with the middle
unit. Fine and medlium-gralned quartz sand is the main component, but thick
discontinuous layers or lenses of hard permeable limestone occcur locally.

The permeable surface materials permit rapid infiltration of rainfall to the
water table. The unit is tapped by a few shallow sandpoint or screened wells
for zsmall residential supplies.

lf]:)ua1i]:,uau:a.‘t,im-l:-,. among hydropeslogists actlve ln southwaest Florida that have occurred since this raparl
waz prepared and approved by the Direcher of the Geological Survey have resulted in placement of the re-
gional baze of the surficial aguifer sysbem higher In the hydrogeologic zection than shown in thiz repert.
Regionally, the hase af the surflelal agquifer system in southwest Floride e considered to he at bhe first
areally persietent clay layer, which is commonly green and elmilar in likhelegy to bhe deeper lying clays
of the Hawthorn Formation. In the Les Counly erea, the first clay is thin and affords seeming hydrologie
continuity hetween Lhe water table and the "sandstons aguifer,” ae evldenced by the similar conflpuration
of the potentiometric surlace of the “eendecons aguifer™ with Lhat of the water takle, Therefore, on the
basis of ioeal data, this vreport regards the “sandstbone eguifer" as part of the eurficial agquifer system
rather than as part of the intermediate aquifer system, which 15 the consensus recently arrived at based an
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Middle Unit

Throughout much of the southerm part of the study area, a relatively
widespread limestone member forms the uppermost permeable zone in the Tamiami
Formatlon; that limestone is referred to as the mlddle unit of the surficial
aquifer system. The unit ranges in thickness from about 10 to 100 feet and
is thickest at the eastern end of Corkscrew Road (fig. 2). Farther south,
in the avca east ol Bonita Springs, the middle unlt is about 80 feet thick.

As mentloned earlier, the middle unit is hydraulieally connected to
the upper unit cthroughout much of southern Lee County, Fforming a virtual
continuous unconfined permeable section with the upper unit. In the extreme
gouthern part of the county, the middie unit is separated from the upper and
lower units by thin beds of green clay of low permeability, as shown in the
subsurface section in figure 4, The thin layers of clay cause the water in
the middle unit to be under artezian pressure. However, when wells tapping
the confined middle unit are pumped, water is contributed to the aguifer by
leakage from above and below the unit through the thin eonfining clays,

ygwer Unit

The lower unit of the surficial aquifer system is an areally perslstent,
artesian, water-bearing unlt, It consists of poorly cemented sandstone in
the vicinity of Lehigh Acres where it is known locally as the sandstone
aquifer. The unit includes not only the sandstone bub also compriszes all
other permeable hydraulically connectcd deposits. As shown In the log for
well L-624 in Lehigh Acres (table 3; location shown in fig. 2), this inecludes
the tan limestone at depths of 105 to 120 feet which directly underlies the
sandstone at depths between &0 and 105 feet. In other parts of the area,
the sandstone and tan limestone may be separated by thin clay layers, as
indlcated in the log for well L-1965 (east county boundary). The sandstone
zones at deplths between 48 and 81 feet and 125 and 137 [eet are separated
from the tan and gray limestone by clay and clayey szand at depths between
153 and 186 feet. Although separated in some places, the sandstone and lime-
stone apparently arc hydraulically connected throughout most of the area.

The lower unit is confined by laterally extensive clayey, fine-grained
sand and green clay of wvariable thickness. The top of the unit is 40 to
60 feer below land surface in Lehigh Acres (fig. 5). From the Lehigh Acres
area, the top of the lower unit slopes szouth to 130 feet or more where it
is overlain by the middle unit. The base of the lower unit is the bage of
the surficial aquifer system.

The lower unit ranges In thickness from 20 feet to greater than 150 feet.
The maximum thickness iz in the zouth-central part of the area, and the min-
imum thickness is in the western part in the vicinity of Fort Myers; it vir-
tually wedges out at Cape Coral near the coast, The westward thinning is
daccompanied by an increase in clay that reduces the permeability of the unit.
The permeability of the components differs vertically and, thus, thickness
alone does not necessarily ifmply a high potential water yield. Nevertheless,
thickness of water—bearing materials can be important for water—supply
development., Only small yields can be obtained from the lower unit in the
wagtern part of the study area.
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Figure 3.-—-eastern part of Lee County showing contours on the top of the lower
unlt of the surficlal aquifer system.
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Water-Level Fluctuations

Water levels in wells that tap the different units of the surficial
aquifer system rise seasonally in response to rainfall, Levels decline
as a result of pumping from wells and natural losses by evapotransplratlom,
vertical leakage into other units, and discharge into streams, lakes,
canals, and the ocean.

The water table fluctuates within the upper upit of the surficial
aguller system, Observation wells tapping the upper unit range in depth
from B to 33 feet. The average range of water—table fluctuations was
4.8 feet between 1976 and 1980, as determined by water-level measurements
in 22 wells. This represente the average difference between the highest
and lowest levels in each of these wells during that period. The averapge
annual range 1n fluctuatlon of water levels for the same period in those
wells was 3.3 feet.

Well L-1984, along Corkscrew Road, taps the lower unit at 2 casing
depth of 206 feet, and adjacent companion well L-1984A taps the upper
unit at a depth of 41 feet. The annual range of water-level fluctuations
in well 1L-1984 is nearly twice that of the water table in the upper unit
in well 1-1984A (fig., &)}. The water table of the upper unit in that
area ranges from about 2 feet higher during the wet season to as much as
6 feet higher than the water level in the lower unit during the dry
season. The upper unit receives recharge by direct infiltration of
rainfall, and the resulting riee in the water table indicates a specific
increase in volume of ground-water storage In that unit. The rise of
the potentiometric surface in well L-1984, however, indicates an increasc
in artesian pressure and an equivalent increase in storage. Tart of the
increase in pressure 1s attributed to compresszion caused by the added
weilght of the water in the unconfined upper unit. Data obrained from
dual companion deep and shallow observation wells provide a comparison
of water levels, direction of interunit water movement, and differences
in water quality.

Recharge to the lower unit occurs where the water table in the
upper unit or the potentiometric surface of the middle unit ie higher
than the potentlometric surface of the lower unit., This relation
prevails not only in the Corkscrew Road area, as shown in figure 6, but
also throughout much of rhe study area, as shown in figures 7 and 8 and
other field observations. Figure 7 shows a constant and relatively
large deownward gradient from the upper upnit to the lower unit, DNuring
the dry seascon of 1976, head difference was as much as 7 feet in part of
the area north of the Caloosahatchee River near the county boundary.
Comparison of water levels in well 1-2215 (lower unit) with those in
companion well L-22154 (upper unit} shows similar head differences
(fig. &) in the area south of Lehigh Acres.

In topographically low areas, particularly adjacent to the
Caloosahatchee River, the potentiometric surface of the lower unit
in general 1s consistently higher than the water table in the upper
unit, This relation is shown in the hydropraphs of wells L-1975 and
L-1975A on the north side of the river at 0lga during 1976-80 (fig. 9).
Thua, leakage wasz upward under head differences, ranging from 2 to >
feet., Wells L-1973 and 1.-1975A at Olga are downstream of Frankldin Lock
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Figure 5.--Wells L-1984 and 1-19B4A along Corkscrew Road, for 1976-80.
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in the Caloosahatchee River and, therefore, are within the uncontrolled
(tidal) reach of the basin., Ground-water levels there are affected by con-
tinuous drainage by the river. Drainage has lowered the water table in that
area, but the potentiometric surface of the lower unit has not been equally
affected; thus, the potentiometric surface is still consistently higher than
the water table.

Farther upstream at Alva, water levels in companion wells L-1977 (tapping
the lower unit) and L-1977A (tapping the upper unit) show reversals of head
for relatively short intervals but, primarily, the water table 1s higher than
the potentiometric surface of the lower unit. Wells 1-1977 and L-1977A are
located within the upstream controlled part of the basin where the river level
is malntained at 3 feet above sea level for long periods. Drainage to the
river is minimal during dry seasons and, as a result, the adjacent water ta-
ble 15 maintained at higher altitudes than the water table in the downstream
part of the basin. When the locks are open for extended periods, the water
table declines to levels below the potentiometric surface, and temporary
upward leakage to the upper unit occurs.

Discharge from the unirs within the sutrfieial aquifer system occurs as
pumping and by natural losses from evapotranspiraton, leakage to other units,
and runoff to surface-water bodies. The water—level drawdown effects of
pumping ate superimposed on the effects of natural losses and gains. Water-
level fluctuations in the lower unit (well L-1418) and pumpage at Lehigh
Acres for 1971-80 are shown in figure 10. Well L-1418 and all of the munici-
pal supply wells in the Lehigh Acres well field tap the lower unit. Although
pumpage has progressively increased between 1971 and 1980 (fig. 10), water
levels in the lower unit at well L-1418 have mnot been greatly affected be-
cause the supply wells that were added to the water system have been located
at sites remote from this observation well.

Water-level fluctuations in the lower unit (well L—-1998) and pumpage
from the Green Meadows well field, southwest of Lehigh Acres, are shown in
figure 11. Although early records of pumpage from this field are not avail-
able, water-level records indicate that sustained pumping did not occur until
the end of 1975, Water levels prior to that time are indicative of the pre-
pumping conditions. Some inerease in pumpage has occurted since 1975 and is
reflected by progressively lower water levels in the lower unit,

The only publiec supply system tapping the middle unit of the gurficial
aquifer system is at Bonita Springs. A comparisen of fluctuations in water
levels in well L-1691 with pumpage at Bonita Springs (fig. 12) indicates that
water levels have not been greatly affected, although pumpage has more than
doubled since 1974. A comparison of the rates of pumping at the three well
fields with the differences in the magnitude of water-level fluctuations sug-
gests that the relative permeability of the water—producling units is greatest
at the Bonita Springe well field and lowest at the Green Meadows well field,

Potentiometric and Water-Table Surfaces

Maps of the potentiometric surface of the lower unit of the gurficial
aquifer system in April 1977 and in September 1979 represent low and high
water conditions. The general direction of water movement in the lower unit
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is from areas of high head, along the east county boundary, toward areas of
low head along the Gulf of Mexico and the Calooszahatchee River. Flow direc—
tions are perpendicular to the contours in figures 13 and 14, On the north
gide of the Caloosahatchee River, the contours indicate movement of ground
water from Charlotte County southward toward the river. The closed contours
in the south-central area show thar part of the ground water rhat moves
southwest toward the Gulf of Mexico was belng diverted to the wells pumping
in the Green Meadows well field and in the vicindlty of Corkscrew Road. The
reentrant in the contours in the northeastern area is due to withdrawals in
the Lehigh Acres area. Comparison of data notes that dry-season water levels
are 5 to 10 feet below wet—season levels, and that the greatest differences
are in the eastern part of the county, the Green Meadows well-field area and
the vicinity of Bonita Springs.

The blanketing upper unit of the surficial aquifer oystem 1s a gecondary
source of freshwater for shallow wells but is a primary source of recharge by
downward leakage to underlying units in most of the area. Water-table con-
tour maps for April 1977 (dry season) and September 1979 (wet season) are
shown in figures 15 and 16 for comparison with the potentiometric maps of the
lower unit. The contour confipurations of the dry-season maps are aimilar,
indicating comparable lateral flow direction in both wniets, Of importance
ig that the altitude of the water table was higher than that of the poten—
tiometric surface, the largest vertical hydraulic gradients oeccurring in the
vicinity of the Green Meadows and Bonita Springs areas. The distorted water-
table contours adjacent to the Orange River confirm the effects of local
drainage of the upper unit by the river. Neither water—table contour map
reflects the effects of the municipal pumping in the well-field areas.

The water—table contour map in figure 15 indicates that the water table
was maintained relatively high in the Fort Myera well field area, adjacent
to Srate Road 82 and east of Fort Myers, during the dry season. Maintenance
of the high ground water is the result of the diversiom of water by pipeline
from an intake site upstream of Franklin Lock on the Caloosahatchee River to
the well-field area, where it is distributed to shallow ditches that dissect
the area for artificially recharging the upper unit in that area.

The wet—season water—table map (fig. 16) is similar to the dry—season
map but at a higher altitude by about 5 feet through most of the area. Dur—
ing the wet season, much of the area within the 25-foot contour was flooded
ar Gwampy as was the area to the south toward Ronita Springs.

Hydraulic Froperties

Hydraulic properties Include transmissivity (the rate of movement of
water through the aquifer), storage (the volume of water stored in the aqui-
fer), and leakance coefficient (the vertical movement of water through leaky
confining beds). Although rate of leakage through confining beds is usually
small, the collective effect over a large area may be lmportant in moderating
drawdown of water levels in areas of heavy wlithdrawals. Another characteris-
tic related to hydraulic properties 18 the specific capacity of a well. Spe-
cific capacity is the rate of discharge from a well divided by the drawdown
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of water level in the well, The specific capacity varies with time, but it
is generally proportional to the transmissivity of the aquifer (Lohman and
others, 1972, p. 11), assuming drawdown from well loss factors is minimal.
Extensive testing, such as that required for determining most of the proper—
ties, is not needed rto obtain specific capacity; therefore, specific capacity
data are usually available.

Aquifer tests on public supply wells L-1888 to L-1893 (fip. 2) In
Lehigh Acres in 1970 by Gee and Jensen Consultanrs (Dao Tuy, written communm.,
1977) indicated that the transmissivity of the lower unit ranges from 1,700
to 7,750 £t2/d, and the storage coefficicnt ranges from 0.0001 to 0.0003.
The analyses were hased upon the stralight-line method developed by Cooper and
Jacol (1946), A Cransmissivity of 4,000 fr4/d and a storage coefficient of
0.0003 were considered representative ol the lower unit in the Lehigh Acres
area. Values of leakance were not estimated from these tests,

Two aquifer tests conducted at the Creen Meadows well field (wells
L-1961, T-1966, L-2231, fig. 2) in 1974, hy the Layne-Westecrn Company, Inc,
(Nuzman, 1979, p. 9-10), indicated that the transmissivity of the lower unit
ranges from 4,920 to 5,750 ftzld. The smaller value was selectcd by Nuzman
as representative of the area. The Cooper and Jacob straight—line method
was used to analyze thesc tests. In the first test, the pumping rate was
780 gal/wln, and the specific capaclty was 21 (gal/min)/ft of drawdown. Tn
the szecond test, the pumping rate was 950 gal/min, and the specific capacity
was 23.7 (gal/min)/ft of drawdown.

Missimer and Associates, Tnc., (1978, p. 5-20 to 5-30), conducted tests on
the lower unit at wells L-1984 and 1.-2193, about 4 miles southeast of Green
Meadows along Corkscrew Beoad (fig. 2). Because the straight—-line method of
analysls does not account for leakage from the confining bed=, a method
described by Hantush and Jacob (1955) was used. The average values ohtained
by this mcthod included transmissivity of 2,670 ft2/d, storage cocfficient of
0.0003, and leakance coeflicient of 0.000063 (ft/d)/ft. This represents a
leakage rate of about 40,000 (gal/d)/mif [or an average head difference
of 3 feet across the confining bed. These values were considered
Tepresentative for the lewer unit and were used by Missimer and
Assoclates, Inc,, in predilcting aquifer response to imposed =stresses,

Speclfic capacity tests conducted on wells that tap the lower unit of
the surficial aquifer system ranged from 0.2 to 22,1 (gal/min)/ft of draw-
down. The efficiency of the wells tested is unknown inasmuch as they were
constructed primarily for measurement of water levels and were not developad
for maximum yield. The epecific capacity values are, therefore, considered
to be low.

Yields of wells that tap the the surficial aquifer system in eastern Lee
County vary widely, ranging from about 10 to 1,100 gal/min, Yield primarily
depends upon the permeability of the water-bearing unit penetrated by the
wall. Other factors that affect yield are the well diameter, length of open
hole (uncased section) within the wellbore, and extent of development of the
well--particularly where screens are used in completion, size of openings
in well screens, and typae of pumping equipment, Large diameter wella (6 to
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16 inches) usually produce 150 gal/min or greater throughout the area. Wells
usually are more productive im the southern part where yields range from 200
to 400 pal/min. The maximum yield of 1,100 gal/min was obtained from well
L-1966 in the Green Meadows well field. Well L-1966 has a l6—inch casing and
taps the lower unit.

Yields from small diameter wells (2 to 4 inches) range from 3 to
100 gal/min. Wells used for domestic and lawn-watering purposes are mostly
2 inches in diameter, Near the Caloosahatchee River, many of thege wells
flow naturally at rates of 5 to 20 gal/min. Many 4-inch wells listed in
table ? are observation wells finished with well screens. Yields greater
than those observed could probably be obtained from these 4-—inch wells after
additional development,

Ground-Water Quality

The ehemical characteristics of ground water in the grudy area are
related to the proximity of the Gulf of Mexico and to the type of geologic
material through which the water moves. BRecause zaltwater occurs along the
coast, in the Caloosahatchee River and other tidal creeks and canals, and in
deep formarions, it is a potential source of contamination to the surficial
aquifer system. The geclopgic materlals within the surficial aquifer system,
predominantly limestone, dolomite, and other carbonate materials, contrilbute
to dissolved solids in the ground water. The quality of water in the middle
and lower units is indicated by chemical analyses of samples in tables 4 and
5. Trace elements in water from the middle and lower units are listed in
table 6.

The State of Florida has established maximum contaminant levels for
constituents in drinking water through primary and secondary drinking water
regulations (Florida Department of Envirommental Regulation, 1982). The
following tables compare the primary and secondary drinking water regulations
with constituents contained in ground water in the middle and lower unita:

Florida Primary Drinking Water Regulations
[Concentrations are in milligrams per liter]

Hange In surficial Maximum

Contaminant aquifer system _ contamingnt

Middle unit _  Lower unit level—/
Arsenic (As) 0 - 0,001 0 - 0.001 0,05
Barium (Ba) 1.0
Cadmium (Cd) 0 - 0.002 0 - 0.002 0.010
Chromium (Cr) 4] {0 —-0.001 0.05
Lead (Phb) 0,003 - 0.016 0 - 0.022 0.05
Mercury (Hg) 0 0 - 0.003 0.002
Nitrate {as N) 10
Selenium {Se) 0.01
Silver {(Ag) 0.05
Sodium (Na) 20 - 100 26 = 520 160

1/ mg/L (milligrams per liter) is converted to ug/L (micrograms per liter)
by multiplying by 1,000,
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Table 4.—4Analyses of water from the middle unit of the surficial aguifer system

[Conatitnents in milligrame per liter, except s noted]

Spe—
Al- Hardness as Ddssolved clfic
Mag— Po— Bi- ka- Latly - golids con— Tem~ Color
Well Depth Date of 511- Iron Cal- ne- Stron— Sa- tas— Sul- Chlo- Fluo— car—- 1iin— {al- Kon— Resi- Cal- due- per—- {Pt—
Ko, (fr) collee~ ira (Fe) ecium siumn tfiuw dium si- fate ride rtide boo—- ity cium/ car- due cu= tance pl ature Co
tlen (51023 (Ca) (Mz) {8r) {Na} um (50431 (C1}) {F) ate  as magne—- bon-— at la- [ um— ("C) wnits}
(K (B} CaCOz slum ate 1230°c  ted kas B
_ o . 25°C)

L-738 75 318574 41 DLLB 62 4 0.8 109 10 24 ”non 0.5 313 282 250 a 373 50 374 7.5 15 2Q
1636 75 3/9774 50 Mk ¥ 23 .5 B0 1 50 77 T 3% 253 2449 i 338 302 79 T.h 14 0
1691 63 3719774 Rul 33 .2 20 1 26 10 111 91 28 0 127 137 253 8.4 26 10

61176 45 .15 67 22 .6 it -1 53 7& T 302 248 280 11 S0z 491 a5 7.4 10
19661/ 197 1/23/75 8 .21 128 4 B 3o 1 3 48 .2 380 315 340 23 537 4l4 g0 7,2 27 100
6115476 g 130 4 .b 29 1 1 45 .2 392 321 340 12 461 420 5 .00 15 102
2198 137 3/23476 40 02 71 2 W7 73 7 71 71l .3 Jn 262 23 7 33l 320 241 7.4 Zn 23

1} Sample may contain some water From the lower unilb.
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Table 5.-—Analyses of water from the lower unit of the surficial aguifer system

{Conatituents in milligrams per liter, except as nated]

Spe~
Al- Hardness as Nisgolved clflc
Hag- Po- Bi- wa- CalCiy sollds con— Ter Color
Hell Depth Date of 511- Iren Cal- ne- Stron— So-  tas— Sul-  Chlo- Fluo— car- lin- <al- Hon— #esi- Cal- duc- per—  [FL—
Nora [EFE) collec— iea {(Fe) cium agium tiwm dlum  si- fate ride ride bon—- ity ciumd cat— due - tance pH ature Co
tlon {5105} (Cay {Mg) (8r) {ka) um (50}  (CL} (F2a ate as magne- bhon—  at La- um (®8) unics}
4.4 (B) CaClt3 sium ate  I80°C ted Twa @
25°C)

L-414 04 LYSS Erd] an a,74 a7 21 0.4 EL] 2 a.3 Ll 0.5 359 294 0o 10 428 4 14 12 r.h 24 30
T8 38 579774 18 70 120 24 3 112 3 a3 190 o4 367 E 400 3B TG} 715 1,180 F.4 26 an
T25 116 4710074 4% .33 Al 44 1.2 55 1 24 190 .9 263 216 334 120 596 594 1,080 T.7 25 a

578775 49 10 TG 42 2.2 a5 8 34 200 .7 292 240 370 139 716 RIG 1,100 7.5 25 5

63776 L3 .15 75 42 1.4 B9 3 35 00 N:] 287 235 R0 a0 692 &39 1,130 r.13 25 o]

7y LY 4711774 N 22 11 .1 T3 4 i 170 3 102 53 140 35 340 347 R&G  B.B 25 5
67 /76 A3 140 37 1.2 B 3 130 200 N 310 254 30 150 B34 o9 1,240 7.3 28 4]

723 103 4719574 ] A1 59 7 .2 26 1 2 45 2 191 157 174 18 240 425 7.8 5 an
95035 23 10 a5 13 L2 57 2 24 kA .3 330 a7l 200 a 466 430 JRG T.3 an

417776 23 Wi st ] 13 3 5T 2 22 67 A 32 2712 270 0 450 440 755 7.4 a0

73l 234 AF19/T4 113 1 ] a 56 -5 161 132 i o 236 128 4315 24 k|
579776 27 08 52 13 L0 51 A 24 Ay 3 275 226 200 Ja] ol 360 a0 7,5 27 13

3124076 40 K] 69 22 T 110 9 L21+) 130 5 312 250 2a0 ] 5%6 [Flula} 095 7.4 6 20

1418 52 4519/78 13 .12 130 32 B 150 3 53 300 .2 324 266 460 191 913 B 1,510 T.2 2R 20
1519 151 BSOS TE 3z .5 140 36 1.3 115 2] a3 kR W 244 2040 S00 304 976 341 1,640 T.4 7 ¥]
1525 218 95475 7 W04 i3 30 R 99 1z 23 79 ] 341 279 214 ] 458 470 81a 7.7 1%
18513 150 3512775 L 5 IEEN] 43 1.2 140 15 .18 330 N X35 193 A30 240 100 A 1,440 T,H 1o
3723176 54 .22 130 43 1,1 1332 12 [ K] 10 7 132 191 530 L} 935 880 1,420 7.8 Ex) ]

af4tle 53 muly] 123 48 B 140 Il 200 310 Wh 239 196 503 oo 1,010 1,600 L4400 7.3 27 10

1907 57 Bf14 /7R EL:] LAk 1] 35 3.6 120 2 h 190 N ] 2664 217 313 oG 713 pES 1,130 7.4 26 n
1908 56 a6j9/76 42 01 it 35 3.5 11 H 57 200 1.0 253 208 Ll 110 B398 648 1,060 7,3 Q
1936 83 11710475 ) 20 104 40 3 45 3 | j3 ] .3 366 3] 410 110 B4 0 &00 1,200 7.2 26 4]
1947 85 4124070 45 W04 79 41 L. 47 5 T3 ar 7 336 276 370 G 617 545 Bio 7.3 26 1
1961 157 Bi9/T4 15 W05 ] 14 5 48 & 43 54 B 299 250 3 418 408 640 T.T7 26 ¥
1963 T4 B8 /T4 23 i) 110 5L 2.9 250 9 200 450 7 274 440 260 L,3%0 1,230 2,080 7.3 26 7
135 374475 a7 23 29 1.5 10 10 58 ] 1.7 329 27 170 i 518 511 RS B3 24 Ja

155 478776 33 W02 a2 25 1.5 11 9 59 a7 1.5 322 264 130 o 559 220 B5]  F.5 7 20

1963 218 347 25 73 50 2.1 17 1z 98 3zo | 230 149 3% 200 01 BAZ 1,55 6.1 26 ]
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Table 3.--Analyses of water from the lower unic of the sutficial aquifer s¥stem——Continued

[Constituents in milligrams per liter, except as noted]

Spe—
Al- Hardoess as Ddasalved cifie
Mag— Po- Bi-  ka- CaClqy splids con— Tem— Color
wWell Depth Date of 841- Iroo Cal- me— Stron- Sa- tas— Sul- Chlo— Fluo— car- [in- Cal- ¥on= Zesi- Cal- dac- per— {Pt—
Ho. (e collec- ica {Fe) clum sium  tiom dium si- fate ride ride bon- ity cium/ car— due cu- tance pH  atwure Go
tion 5105 ] [Ca) (Mg} {5r) {Ha) um (504 €C13 (2] ate as wagne- Son- at la— {um- ("C) wuntts)

(K3 {E] CaGly sium ate 1B2°C  ted hos 3

E3°C)
L-1%65 218 4/8i7e P R 0 W 4B :.D 160 10 95 313 0.8 228 a7 IR0 150 B7a 810 1,480 7.5 6 i3
1968 l4p 1171474 29 .0l 8 21 L.0 50 i 25 L -5 3538 253 314 53 632 445 TeO 7.3 25 n
407076 29 ik 56 19 .3 57 2 3l 75 .3 40 279 190 11 PE 470 JeD 7.3 26 13
1974 134 1279774 21 .13 A5 26 T L ? g 1 .3 233 230 15 350 EERN &1% T4 26 ]
445/76 24 L4 LE 28 .9 45 & 11 ar LB 228 187 234 43 k[4] 360 530 77 26 5
1973 168 3/8479 32 01 53 27 1.5 &3 & 19 L0 1.0 246 02 2540 LT any [:)3] 78 7.8 2h 1
4514178 Siy Bk 43 2} 1.0 L) & 18 130 1.0 2 165 2370 b5 470 430 Tin 7.4 26 140
1977 151 53/8)/75 18 W1 143 9L 2.0 ATD 19 160 1,000 ! 133 126 e ] a0 I,360 2,090 3,600 V.8 26 3
4715074 25 04 140 92 320 15 410 1,000 N 145 119 750 610 2,250 2,300 3,853 7.4 26 17
19831 106 4/6/Th 33 0E 100 3z L. 1K1 ] 52 180 .5 344 1az e 93 Ji5 Tl 1,190 7.2 2h 14
1984 288 371275 2 .07 Bl 14 W3 1 3 26 W3 313 257 260 1 328 324 613 7.7 26 3
12T 47 0l Ll 20 ) 46 5 35 35 ] 308 232 230 o] 432 4010 B3It T4 27 1%
1994 155 3f25/78 23 W2 91 19 W5 46 3 i3 7 .5 314 258 3m 45 481 467 i 7.3 26 3
1998 124 6/10/76 29 L4 73 15 5 52 3 39 B2 N 270 211 240 23 424 403 BT 7.l 24 11
075 a2 3716775 19 s 91 24 N ¥ 4 30 [ili} .3 366 34040 330 32 4492 74 33 7.2 2h 7
1184 110 67147k 53 ] 47 23 B 145 2 &8 75 34n 284 210 a 48 Ba0 B4 7.1 26 10
2185 106 6f1iTR 25 W01 120 a2 . 150 4 120 260 25 304 249 430 1683 924 83 1,500 7.4 20 ]
2136 151 &/B/Th 32 .02 40 B 1.3 130 A 62 1450 1.4 311 255 2 il 558 5% 959 7.5 6 0
2190 105 6276 12 i 93 3z .9 1410 3 i) 230 1.6 ada 251 EXN] 122 B52 755 1,320 7.1 25 a
2192 184 G615 10 il .05 32 20 .a 183 L L 120 1.3 18y 317 210 a 7L Fa) 1,120 7,1 28 30
2193 198 3234078 4a L4 54 23 W5 7 5 40 40 .9 300 246 240 a 412 410 R20 7.9 IR 10
2200 180 &f3/76 32 4 133 HA 4740 13 250 370 2.1 173 142 700 560 2,2A0 2,060 3 600 B.T 26 0
2215% 16 B9/ TE Bl .10 97 22 .5 33 3 a0 a5 3 k1] 254 310 79 514 a01 THY TS 246 1n
2216 153 62 70 93 05 318 41 2.3 110 3 il 220 1.7 257 211 3235 110 682 657 1,100 7.3 27 n
2418 1x7 1114077 37 W03 52 4% 1.3 33 ] 35 52 ) 343 281 Lo i1 438 T4 ) 5
2419 115 1713037 37 L0 47 45 1.4 59 ] ' oa .6 iy 242 310 47 497 4498 7.9 2h it
2420 112 Lf13477 37 W5 47 43 1.4 52 8 43 3 ) 330 271 300 25 472 469 7.6 26 11
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Table 6.——hnalyses of trace elements in water from the middle and lower units of the surficial agulfer system

{Constituents I{n micrograms per liter]

Date af Molyb—
Hell Depth collec— &luminum Arsenic Borom Cadmium  Chromlum  Cobalt Copper Lead Lithium Manganese Mercury deanm MWickel Vanadium Z2inc
¥o. [FLy) tion [4l) (As) (B} {cd) (Cr) [Co [T} {PbJ tLi) (Mn) {Hgl) (Mo} {91} 1) [Zn}
Middle unit
L-1691 63 &6f11/76 20 0 160 z [H Q 0 16 10 i} 0.1 o a L0 12
lﬁgﬁi,u" 1497 1/23/75 30 1 70 u] Q 0 1 3 3 o 0 1 u] D ]
Lower unlkb
725 115 Bf3/76 20 1 rn a 1 a U] 18 20 0 W& u] 4] 2.6 10
727 bE 67/ Ta o 4] 112 1 ul i] Q L& 10 [¥] A | 0] 2.9 14
1510 161  6f10/76 a ] a0 4 [H v} u} 2 1n 0 L a O 11 14
1%a7 57 BfL4/TE 20 ¥ 150 1 a & J u] 10 10 W2 [ 0 2.3 10
1908 5h A9/76 10 i} 130 0 a i} 0 0 2 0 R a [ 2.9 14
1961 157 Braf74 u] 4] 100 1 [H 2 2 7 7 a .1 1 L L0 ]
1963 274 Bra/Tg o 1 100 o 0 2 2 3 17 17 D 5 1 3.2 0
1993 124 6/ 10,74 u} [ 0 a G} 0 o f a a W4 0 0 .8 0.
2135 ms  &/1476 o 0 100 0 1 [ a o} B JI¥] .3 2 0 6.6 0
2186 151 6/8/76 0 o} 1590 i 0 a 0 0 20 Q M o Q 1.7 20
2190 w3 8/x78 0 [ ) 0 1 [ o J 10 10 .2 I} 0 12 14
2200 166 &/3/7 1% 3 200 i} L a 0 14 30 1% .3 0 o 6 0
2215 126 6976 0 0 an z 3 i} 0 19 1w i .0 0 0 .6 1o
2216 158 62776 1} d 1240 o 0 & Q 22 20 i .3 a ] 5.3 0

1/ Szaple may contain some water Erom tne lower unit.



Florida Secondary Drinking Water Regulations
[Concentrations are in milligrame per liter, except for color and pH )

Range in surficial Max imum

Contaminant aquifer system contaminant

Middle unit Lower unit %PVEll/
Chloride (Cl) 26 - 120 45 - 1,000 250
Copper (Cu) g - 0,001 0 - 0.002 1
Iron (Fe) 0,01 - 0,21 0.01 - 0.74 0.03
Manganess {(Mn) 0 0 - 0.017 (.04
Sulfate (504) 5 =71 2,0 = 410 250
Zine (Zn) 0.006 - 0.010 0 - 0.020 5
Color (Pt—Co units) 10 - 100 0 - 80 15
pH (units) 7.0 - B.,4 6.9 - 8.6 6.5 min
Total dissolved solids 137 - 570 328 - 2,360 500

Dissclved Salids

Dissolved solids concentrations in water from the lower unlk of the
surficlal aquifer system (table 5) range from 236 to 2,360 mg/L (milligrams
per liter) (fig. 17). Dissolved solids concentrations that exceed 800 mg/L
are locally considered to be an indicator of saltwater contamination. High-
eat concentrations of dissolved solids exceeded 2,000 mg/L in the vicinity
of Alva in wells 1-1977 and L-2200 (table 5). Comparison of the chemical
analyses for these wells with analyses from wells in the general area that
tap arteglan zones below the gurficial aquifer system (Boggess, 1974; table
5) indicates thar upward leakage from the deep wells may have caused the con-
tamination of the lower unit near Alva. Other parts of the study area may
be similarly affected by upward leakage of saltwater as Iindicated by the many
deep wells in the area and the dissolved solids analyses in table 5 that ex-
ceed 500 mg/L. Well L-1963, southeast of Lehigh Actes, produced water with
1,340 mg/L of dissolved sclids when the well was open to a depth of 274 feet,
After the well was plugged hack to 155 feet, the dissolved solids concentra—
tion decreased to about 5330 mg/L.

Chloride

The middle and lower units of the surfileial aquifer system contain water
with chloride concentrations ranging from 26 to 1,000 mg/L, as shown 1n tables
4 and 3. Analyses of samples from many other wells (table 2) In the study
area 1ndicate chloride concentrations ranging from 30 to 7,300 mg/L. Water
from the lower unit usually contains chleride concentratlons less than
250 mg/l,, except In areas along the Caloosahatchee River where concentrations

1/ mg/L (milligrams per liter) is converted to ug/L {micrograms per liter)
by multiplying by 1,000,
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are higher (fig. 17). The high chloride concentrations (500 to 1,100 mg/L)
in water from some wells near the river may be the result of upward leakage
from deep saline-water aquifers through open well bores or wells with cor—
roded casings (Boggess and others 1977, p. 11-13), Unflushed remnants of
anclent seawater invasions may account for the high concentrations in some
areas. The highest chloride concentration, 7,300 mg/L, was determined for
water from well L-1%348 (table 2) in east Fort Myers near the Caloosahatchee
River, Most likely, saltwater from the Caloosahatchee River has leaked
through corroded sections of the well casing to cause heavy contamination.

The middle unit contains water with relatively low concentrations of
chlotride ranging from 26 to 120 mg/L. These concentrations indicate that
contamination from the deep artesian sources has not occurred.

Water Use

Water use in Lee County will probably continue to inerease, In 1970,
8.3 Mgal/d were withdrawn in the county for public supply (Pride, 1973,
p. 7). By 1975, public supply pumpage had doubled to 16,8 Mgal/d (Leach,
1978, p. 12). Pumpage at Lehigh Acres increased from 0.10 Mgal/d in 1961,
to 0.38 Mgal/d in 1970, and to 0.84 Mgal/d in 1980. At Bonita Springs,
pumpage increased from 0.31 Mgal/d in 1974 to 0.84 Mgal/d in 1980.

Pumpage from the three principal public supply systems is given in
table 7. Well fields in Lehigh Acres and Green Meadows tap the lower unit,
and municipal wells at Bonita Springs tap the middle unit. A series of new
wells that tap both the upper and lower units has been installed to supply
the Corkscrew Road area.

Leach (1978, p. 25) reported that in 1975 about 42,200 acres of crop-
land were irrigated in Lee County. This included 7,000 acres of citrus,
5,700 acres of truck crops, 25,000 acres of pasture, and 4,500 acres of
other crops. About 65 Mpal/d were withdrawn for crop irrigation, of which
50 Mgal/d were from ground-water sources.

Ground water for irrigation is obtained from the surfielal aquifer sys-—
tem or from deeper artesian aquifers. An estimated 15 Mgal/d are withdrawn
from the middle and lower unitsa. Irrigation of lawns and golf courses may
add an additional 2 Mpal/d for an estimated total of 17 Mgal/d for irrigation
uBe.

Most of the urbanized areas are served by public supply systems. 1In
remote areas, Individual residential wells provide the domestic supplies.
In 1980, about 10,000 people were served by domestic wells tapping the sur-
ficial aquifer system. At an estimated per capita congumption of 150 gal/d,
domegtic use would average about 1,5 Mgal/d. Self-supplied industrial and
commercial use adds about 0.25 Mgal/d, Other users are institutions such
as the Sunniland Training Center, which has its own well field and treatment
faeility, and livestock ranches, which total an estimated 0.25 Mgal/d. Es~
timated total use of water from the surficial aquifer system averaged about
23 Mgal/d in 1980.
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Table 7.-—Pumpage of the surficial aquifer system by public
supply systems, 1975-80

[Pumpage in million gallons]

fearly totals combined

Middle unite, Lower unit, Lower unit, Yearly Daily

Year Bouita Lehigh Green totals average
Springs Acres Meadows

1975 112.3 211.6 -_— - -
1976 114,2 236.7 - | - -=
1977 161.4 260.5 504.9 - -—
1978 197.0 272.7 506.3 956.0 2.6
1979 240,0 287.3 622.3 1,149.6 3.2
1980 306.2 305.,0 (98,2 1,309.4 3.6
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SUMMARY AND CONCLUSIONS

The surficial aquifer system in central and eastern Lee County contains
upper, middle, and lower water—bearing units that yield freshwater to wellsa.
The upper unit 13 unconfined and occurs throughout most of the study area,
ranging in thickness from abeut 10 to 40 feet. Separated from the upper unit
by laterally extensive clay and marl is the lower unit contailning water under
artesian pressure, Permeable materials in the lower unit range in thickness
from 20 to greater than 150 feet and cousist of quartz sand, sandstone, and
limestone. 1In the southern part of the study area, a permeable artesian
middle unit consisting of limestone oeccurs between the upper and lower units.

Recharge to the lower unit, the main source, occurs as downward leakage
from the overlying units. The potentiometric surface of the lower unit fluc—
tuates similarly to the fluctuations of the water table in the upper unit,
although at lower altitudes. In low-lying areas along the Caloosahatchee
Eiver, the potentiometric surface of the lower unit i= consistently higher
than the water table, Indicating upward leakage from the surficial aquifer
system to the river.

Water movement in the lower unit is from the high head In the southern
part of Lehigh Acresz, neorth toward the Calooshatchee River, and west and
south toward the Gulf of Mexico. In north Lee County, ground water moves
south from Charlotte County toward the Caloosahatechee River,

Yields of wellg tapping the middle and lower units range from 10 to
1,100 gal/min. Large diameter wells generally produce 150 gal/min. Yields
of 200 to 400 gal/min can be obtained from some wells in the southern part
of Lee County.

Water from the surficlal aquifer system 13 used for most purposes
without extensive treatment. Dissolved solids concentrations frequently
exceed 500 mg/L, and in some areas the chlovide concentration exceeds
250 mg/L. Concentrations of trace eclements, including arsenic, cadmium,
chromium, lead, and mercury, were generally less than recommended maximum
levels for drinking water in water samples tested. Hotimated water use
from the surficial aquifer system was about 23 Mgal/d in 1980; about
17 Mgal/d were used for irrigation and 5 Mgal/d for public supply and
domestic usze,
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Table 2.--Zecord of wells in the surflcial aquifer system in eastern Lee Countylf

[Unit: O, opper unlt; M, middle unik; L, lower unit]
Water level T T
Altftude  abowe [*+}
Well Latitude- Depth ©Casiag DJiam~ of laad orf below Date of Tield Temper— Chlo-—
Ha, Longitude {Ee (£t} eter  gurface laczd sub~  measure- (gal/min) aturs ride fate Teik Remar ks
Y. in) (Et) Face datum ment ELow-F [°"C) {ag L)
________ (£t} . L

L-11 2&391A0A1534701 =il 1.5 -] +Hi 75 117153743 L
27 2R33834081512301 72 3 1 3.05 11720043 L
38 263H22081512301 ] 2.5 17 1.50 117127443 L
41 AAIBIALBLLANNO: 93 Z 17 .59 11712743 L
4% 263801081502801 7 2 15 L4 11711743 L
ah 26375558152567001 92 2.3 1 + .04 11/27 /47 L
7 2638120815145801 133 2 L5 2.77 12407743 L
103 263706G81513801 1231 o 3 ih Fl 160 08/29 fak L
126 263E29081513701 kL 2 15 3,60 12416543 L
149 2A35853331514301 71 2.9 5 +1.70 12/18/%3 L
17y 26A7330H15433001 ar 2 15 1.48 017227544 L
214 2A38X45031515401 23 h 13 LGB0 04,07 /44 L
227 263B130B1313601 i) 2 17 L
232 263B0833151120% 176 104 4 1 L
233 263757081505201 a3 an ] 17 + .39 B e LT L
224 2AITAINBIATOAO]L 105 7 4 23 I,
233 2638020814 B0:201 120 99 ] 22 2,22 11/ 16 /44 L
273 264132081515801 106 2 i +2.10 OB D9 44 L
74 28641110B15153701 73 2 11 +1. 80 HSA975 44 L
276 2R4125081513301 hi 2 7 +1.40 09710744 L
AL 264416081511101 12 & 14 L0 DR/ 10 44 L
284 2R4240081493401 1o0 2 id I
286 204234081475101 53 2 i I.41 DRSLDS 44 1,

1/ Most wells ars finished with open—end below casings-—laege diameter susply wells usually finished wlth screens.
screenad and are used far water—-table measurements.

Wolls in upper unit are
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Table Z.--Record of wells in the surficilal aquifer system in eastern Lee Countyl/-—Continued

[9nit: T, wprer unit; M, mlddle unit; L, Lower unit]

Water ILewvel
Altitude  abewve (£}

Well Latictude- Tepth Casing Diapm- of land art below  Date of Tield Temper— Chlo-
Mo, Longltude [Et} fFEd akar surface land sur- measure- [galfmin} ature rida TNate Tnit Remarks
Mo, {ind ! face datum menk flow—F [°c) (mg/L)
(fed o

1320 263755081513701 a7 2 15 1.1 39,07 744 L
343 262231081485901 76 3 L1 3.03 08713744 |
344 252035051464401 T 2 B u
345 2620340BLAG4501 75 4 7 +2.50 09719744 16 M
348 Z620330H1464501 15 4 7 M
384 263805081511101 75 2 1? + .10 0613144 L
3945  26371y0B1525901 95 x 1z LD 07 F24. 744 L
409 263818081431601 95 a0 3 13 162 L
410 2RIE220A1432101 111 0 ] 21 168 L
411 263828031432201 a &l ] i1 158 L
412 2638250B143170L1 O 6l L] 21 15H L
a1 2p73321031432001 99 60 B 21 L
414  263B8240681431601 F &l B a2 24 59 04411774 L Chemical analysls
415 263818631431801 97} g 22 L
416 2638470B132520L0 o0 53 a 21 158 L
417 263851081425001 O 61 g 22 L
418 263B55081424701 93 &l 2 22 5.hA 01723046 168 15 46 0af21/46 L
41%  FRIABSINE 1424301 90 Hk s 22 171 L
420 26384908142470L 90 &} a 22 25 75 01/23/46 L
421 263849081425401 a0 z 8 22 L
422 263B54081423401 90 18] 3 22 L
423 2638570814250 L 90 Bl 5 21 L
424 263B3208142450% a0 Al [ 23 L

1/ Mest wells are finished with opeo—end below casings—large diameter aupply wells usually Finished with screena, Wells in upper unit are
screened and are used for water-table measurements.



Table 2.—Record of wells in the surfiecial agquifer system 1n eastern Lee {:uuriyl,-"--cnntinued

[Unit: U, upper unit; M, middle uvnir; L, lower unit]

Water level
Altitude above [+7

well Latitude- Depth Casing Diam  of land at below  Date af Yield Temper- Chla-
Hov, Longitude (ft) [Et) ater surface land sur- measure- (gal/min) ature ride Date ULk Eemarks
Ho. (in) (Ft} Face datus ment Elow=F [ (mg/L}
— {fey
L-538 262054D81472601 ] 54 3] -1 .66 107137549 375 26 175 IDf137489 M
50% 26X)590B1472201 24 32 f 8 1.9 10713 /49 26 M
577 2RAGIFA81443301 145 93 ] 17 R 09724757 110 L
S5FE  2A3IGI90A1442901 153 inz B 17 1.44 03707 /58 L
579 263920081443501 115 98 5 17 L
SBO 263923080443101 115 100 & L
583 2636230813807 01 50 4 25 10,73 12 /19/66 L
B3 2B20D4TIHLAB05OL 245 7 Test hola
BOF  262551051490201 23] 13 Tast hole
615 262703051335801 390 27 Test hole, table 3
621 2643330814 1000501 360 15 Tagt hole
624 2A3BI5I813%4401 495 13 Test hole, table 3
Br0 2639604131591 500 24 Tast hole
636  2A265F7181453201  2Ad 19 Test hole, table 3
53%  262324808191140L 215 17 Test hole, table 3
646 2e4238081532101 210 17 Test hole
HOT 2537 LI0FL53HZ2901 300 2 Test hole
686 26135331544 101 90 2 3 60 05713769 L
587 262351081543701 92 2 3 20 35413769 L
689 263353081543301 93 z & 240 05413769 L
G940 20333808 L%43401 &N 2 ] 400 O5,/14 /59 L
705 2H4320081413401 Bl B 4 10 F38 o7 40 11/10/66 L
T8 2R31625Q81330801 58 50 ] 24 154 26 164 OZF27769 L Chewmical amalysis

i,." Most wells are finished with cpea-end below casings--large diameter supply wella usually finisghed with screens. Wells in upper unit are
gereened and are ugsed far water—tahle measarements.



Qg

Table 7.——Reccord of wells in the surficial aquifer system Iin esstern Lee Ccuntylf—-continued

[Unit: 9, upper unit; M, mlddle onit; L, -lower unit]

Water level
Altitude ahove [+)

Well Latitude- Depth Casing Ddam— of land or below  Date of Tield Temper—  Chlo-—
Tro. Tongl bude (EE) {EE) eter surfare lard sur- measute—- [zalfmin} ature ride Nake Tait Remarks
Na. (in) (fr) Face datum ment Flow—F ("cl (mg/T}
_ . LEE)
1-709 263623081382401 1) o4 ft 24 19,70 12719746 130 25 L
710 2p3609081332001 0 52 & 24 20,640 12719766 150 15 L
J25  26441R081310501L 114 A1 i 23 30 25 215 07 /23764 L Chemical analysis
Tih 26444008 1854001 32 a0 4 )
T27  26R393008L355401 5L 67 4q 23 4,09 0724768 2 26 211 avieafag L Chamical analysla
TER  Z93FIBOS 1455701 32 33 4 T
729 263335081394201 113 al 4 13 3.85 na/n9/e8 109 25 5 D7f3LF58 L Chemiral analysis
T30 263147051353001 - 43 AL 4 [
730 2R270308135020L1 234 La5 ! 15 100 24 2 08,/ 05/68 L Chemical analysis
Y38 ZE&ALPA0ATAALION 75 61 4 11 2.33 09402 /58 100 23 120 Da728 /Bl H Chemical analwysis
739 262730081435501 32 n 4 )
740 2646N050R1555001 32 an ] 4]
741 2p2552051435701 L9 102 4 13 3.01 10/0LF68 170 09/01/68 L
746 2RID10I8148020L a7 gl 2 19 k] 250 LL{07 &R L
TH  26421208136280L T i 12 24 480 08S20S68 L
B30 26400203 13544%1 92 B2 3 12 25 X 11721708 L
B4l 2643090B1435801 L 63 2 5 24 75 Q&SLLSET L
B49  ZR430208 1440800 &0 63 2 5 +6.00 0B#21/68 24 215 QBf21/68 L
232 2R4302081435501 a0 63 2 5 o 0821463 L
B55 26431908 1440101 Ta 2 5 673 J8/21/68 L
a6l 206310081440401 2 2 5 +7 .82 0822 /a7 15 200 naf227/67 L
474 264335081373801 L1 2 12 F1a 24 1,100 02727/ 68 L
BT 264331081370501 171 11 1,100 02727768 L

1/ Most wells are finished wlith open—end below casimgs--large diameter supply wells usually finished with screens. Wells in upper uwnibt are
acreened and are used for water—table measurements.
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Table 2,--Record of wells in the surfirial aquifer systed in eastern Lee Cuuntylf—~Continued

[Unit: T, upper umit; M, middle wnit; L, Lower unit]

Water level
Altirude  above (+}

Well Latituede— Depth Casing Diam- of land at below Date of Yield Temper- Chio-
Mo Longitude {fe) [fr} eter surfaece land eur— wmeasure- [gal/min)} ature ride Date Unit Remarks
Ha, fin) (FL) Face datwum ment £l ow—F {°cy {mg L)
(Ety
L-87% 264126081451701 B34 2 7 750 02727768 L
882 2042430B1374201 50 2 13 400 1172568 L
883 264300081352201 e 45 4 5 F2d 24 B30 11725/68 L
B21 26432208 14650351 T4 2 b 24 353 12/03 /65 i
295 264338081450001 B 2 3 +9, 40 12 /06768 25 255 12 /06 /a8 L
B9Y 21643220814L040I 100 k! ] +7.50 L1/21/68 24 176 01/21/89 L
903 26430F7081371201 Bh 2 10 1,035 0af16/69 L
923 2p4239081363201 a5 2 16 30 DG j/22 /609 L
924 Zoa25381363901 il ] 1.3 15 373 0422709 L
930 2A4102051843001 18 B 2 g +i, ] 10431758 F& 25 . L
937 20334B0BL34160L 100 z 9 106 07823/0% L
939 263353081342501 94 2 3 26 07 /23564 L
943 263403081534300L 05 100 2 ] 228 27 724/09 L
950 2/33240813557A01 95 2 7 2.28 a7 /28789 L
963 2R4253081361901 57 2 L& | DRA29/69 L
1043 264407081544101 110 3 20 325 02,724 270 L
1050 2p4325081412901 Er 2 2 +4.43 0a 1670 Fl2 26 275 03/ 1670 L
1051 264536081552801 130 2 22 F1G 4 113 03237470 T
1032 2h4334081552501 o0 2 22 B5 03423/70 L
1056 2638510331432901 Tl L] 13 Z.96 Q22770 L
1057 264201081553701 19 3 14 . 3 D9728167 25 190 09/25/67 L
1136  282620031583501 32 a0 4 u]
L1337 263%40081355001 27 25 ] 1

1/ Host wells ave finlshed with open-end helow casings—-large diameter supply wells usually Finished with screems. Wells in upper unlt are
screened and are used for water-table oeasursments,
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Tahle 2.--Becord of wells in the surficlal aquifer system in eastern Lee Coungl,ﬂ'-—ccntinued

[Unit: U, upper vnit: M, widdle unit; L, lower unit]
Hater level
Altitude above [+3
wWell Latitude- Depth Casing Diazx of land o below  Date of YTield Temper— Chlo-
L' Longitude [ft} (fe) erer surfaca land sur-— measure~ f(galfmin) ature ride Date Unlt Remarlks
Ho. {in} {fed face datum menk Flow—F [ {mgiLY
[fe)

T—-1138 Z62703081335301 EN; L] 4 a]
1232 2R421208 1425101 ) 1.3 ] 9 L, 020 0& 1109 /69 L
1233 26431R081424601 90 L. ] F3 2h &30 08/0% /a4 L
1239 2R410903 1492501 215 2 [ F8 27 580 0859 /69 L
1418 263630081375301 ¥ 53 B 23 9,00 01f21/7L 28 308 19776 L Ghemical analysis
1436  2R44Q0081511401 a2 [i] 2 13 401 a5/13/71 L
1595 2643110B1374301 54 42 2 T 1,025 11717471 1,
1510 262607081462201 161 57 2 17 73 7 a7 J6/10/76 L Chemical analysis
1511 234 118081452201 75 64 2 5 W 11724471 L
1552 264 14208 1360801 125 40 13 500 D2 f2%f72 L
1625 2633290381394301 218 162 2 30 6,15 09/03/,75 i1k} Ty 09,/05/75 L Chemical analysis
1627  263133081423701 230 2 26 F) 030072 L
1628 2631293 L42400L 55 130 2 24 45 &0 0305471 L
1629 26303908141%401 246 a2 2 26 [F10] &0 D9S24 71 L
1632 2R20170EL413301 165 25 40 0318172 L
1631 26Z81908130%701 230 2 28 LEN] 03718772 L
1632 263209081375701 239 110 2 K1 4] 110 02715771 L
1633 253425381415001 244 a4 2 24 L
1636 2621210A1451801 73 [l 5 13 20 26 a3 1708771 M  Chemical analysis
1637  262109081451701 74 &5 L] 13 Bd 11717 /71 o
1638 2620580B1451701 &9 A4 k| 13 Bl 11/17 /71 M
163% 262049081451701 69 Gé 8 13 B& 11/12/71 M
1640 Z262037081451801 68 Bl B 13 M

1f Most wells are finished with open—end below cagings——large dismeter supply wella uaually finished wlth screens.
gereened and are used for water—table measurements.

Wells in upper

unit are
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Table Z.——Record of wells in the surficlal aquifer svstem 1o eastern Lee Eountylf——Cantinued

[Unit: U, upper wnit; M, middle unit; L, leower unit]

Water level
Altitude  ahove (+}

Well Latitode— Depth f{aging Diam—- of land ot below  Date of Tield Temper— Chlo-
b Longitude {FE) (FE} eter surface lamd sur- measure- [galfmin) ature ride Date Tonit Remarka
Mo, [in} (EL) face datum ment flow-F (°cy (mg/L}
(ftd
L-1641 2620250BL451601 I 52 | 13 20 94 1242371 M
1691 2E2042081455001 63 58 4 1z 5.31 DEF21 /T 35 26 B 03431775 M  Chemical analysis
1692 2p4232081354401 a4 63 2 12 8ol 0&SOFST3 L
1693 264245081352601 B0 30 2 11 18 00 0607 /73 L
1694 2R4233081151301 HO a0 2 Ih 515 0607 /73 L
1853 2RFFIG0S1435401 150 130 4§ 23 [ 26 330 03512/75 L Chemiral analysis
1H8E 2R360A0BLIBA2AOL1 [i¥:3 5H B 27 2410 L
1689 263631081383101 g5 50 a 24 150 L
1890 2636230811B4401 62 51 B 26 10 L
1891 263508081380301 a5 37 a 27 200 L
1392  ZARASGSTOEILE2A01 2o 63 f 24 250 L
1893 263354081384401 80 63 & 27 200 L
1907 2643080214 10001 57 55 2 B +3.13 Q2728774 Fl 25 220 03728774 T Chemical analysis
1#¥8  26430B081405401 5h 2 7 14 20 03726074 L  Chemical analysis
1316 2A43070G81405001 92 i 2h 220 03728774 L
1930 2p42490814324801 L 2 & Fl L
1931 2R43130B8141LT0L an 63 2 f 27 360 O0&SSLSFA L
1930 2662510B1520401 23 42 2 16 19.23 04717774 o 26 3400 1171073 L Chemleal analysis
1937 2642500B81320301 a5 63 2 1& 26 a7 0434774 L Chemical analysis
1942 264330E1522001 42 41 4 [
1943 264120081483201 110 ) 2 3 T.300 Q9723774 L
1949 2411908 1483601 120 2 5 310 05f13,/74 L
1950 26411%081483201 B0 2 3 50 Q5013774 L

1/ Most wells are Finished with open—end below casinge—large diameter supply wells wsually finished with screens. Wells in upper unit are
screened and are used for water-table measurements.
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Tahle 2,—Hecord of wells in the surficial aguifer system in eastern Lee Countyl/~Continued

[Unit: T, upper wnit; M, middle unit; L, lower unit]

Water level
Alticude  abave [+)

Well Latitude— Depth Casing Diam of land or helow  Date of Tield Temper— Chlo—
Ho. Longitude (Et) (FE) eter surface land sur- measure— [gal/min} ature ride Date nit Remarks
Ha. {in} (fr} face datum meat Elow—F [ (me/L)
{fr)
L-1934 263840081550001 3z 30 4 14

1960 26421508 1525600L 105 3 11 119 Q715774 L

1961 2634408143051 157 99 ] 25 3.55 pafiz/7a 781 2h G4 DB/08 T4 L Chemlzal analysis

1363 2RAZMA0OBLIGLYOL 155 1) ] 31 1.60 OB /OF 74 1K) iy a7 0 fOBITE L Chemical analysis

1964 263440081%62501 27 25 4 : H)

1965 26333308 1335%4801 218 50 ] 28 10kt 26 310 0470876 L Chemical analysis,
test hole, table

1966 263058031432501 141 93 16 24 1,100 L

I968  #63807051430301 146 m 4 24 L} 5 75  Da&fOFITE L Chemilcal smalysis

1973 2R3T71ROB1IAB500]1 225 21 Test hale, table 3

1974 2637180B1485002 134 BE 4 21 40 Zh a7 04 /05§76 L Chemical analwvsis

1975 2643390R1424701 168 102 ] 13 100 26 130 0418 /76 I. {hemical analysis,
test hole, table

19758 ZA4A3S9081424702 22 20 4 H]

i976 264400081423801 32 El] ] u

1977 2320081365731 131 65 4 17 115 26 1,004 05,08 /75 L Chemical analysis

19774 264220081365702 32 30 4 L

1978 26434008 1361001 Ak 30 4 ¥

1980a 264350081370801 101 30 2 13 1,060 09 4 i T4 L

1981 26373708 1453301 106 5 4 24 17¥] 26 120 0g 0676 L Chemical analysis

1984 2p27130231414601 238 206 4 21 104 27 35 p3freite L GChemical analysis

193468 2627 13081414602 41 24 2 2 I Water lewvels

1985  2p2720081414501 a2 40 4 u

1f Most wells are finished with open-end below casings—large diameter supply wells usually Finished with screems. Wells in upper unlt ave
acreened and are used for water-table measurements.
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Table Z.--Record of wells in the surficlal aquifer system in eastern Leae Cou@}rlf——(}unt[nued

[Unit: 1, upper uwnit; M, middle unit; &, lower unic]

Water lewel
Altitude  above (+]

Well Latitude— Depth Casing Diam— of lznd or below  Date of Tield Temper- Chlo-
No. Longitude {fE) (fE} eter sutface land sur- measure— 4sgal/min) ature ride Pate Tnit Remarks
¥o. (din} [Eey face datim menk flow-F {°C) (mg L}
(ft} -

L=1992 26344208 1240501 32 0 4 i)
199% 263251081552801 243 25 Test hala, tahla 3
1994 263251081452802 155 o 4 25 115 H T 03723776 L Chemical analysis
1995 2633500814561501 27 25 [ il
1996 2619540841010 197 55 4 15 50 T 45 OLS23/75 M,L. Chemical analysis
1997 2R2000081504501 47 A0 4 ul
1998 263041081433102 124 100 4 27 21 25 h2 06/ 13774 L Chemical analwysis
1999 25313508143550L 42 40 4 I
2007 263225021453101 i3] 1.3 6 L5 100 11713474 L
2008 26322T0A1453 101 BB 1.5 2% 1% 11713774 L
2073 253319031514601 B2 £3 z 19 16 & 03F16/75 L  Chemical analysis
2115 2632590815351601 00 g Test hole
2119 263BO80BL451601 B4 2 21 L20 05715773 L
2120 263B15081531601 100 43 2 21 204 B3f15775 L
2125 26384308E453101 105 84 2 21 324 05715075 L
2128 269846081452601 80 2 2l 512 B3f16775 L
2129 Z263850051452501 El| 2 21 236 03/16/73 L
134 2R3B520BL1451601 95 2 21 Ly G3/16775 L
2184 2632470815301701 110 75 4 15 6,94 08/27/75 3 26 73 0&6/07 /76 L Chemical analysis
2185 26334408 1361501 106 59 ] i1 h. 93 18728775 40 26 2641 a6 /01/7& L Chemlcal analysis
218% 263344081361703 151 133 4 a1 T.72 08 28,/75 38 28 140 060876 L Chemical analysis
2187 263950085 1355403 145 133 ] 22 q5_16 18728775 50 27 351 QL4 FTT L
2[a4 263807081431101 333 71 4 24 3.34 0828475 1

1/ Most welle are finfghed with open-end below casings--large diameter supply wells usually Finished with secreens, Wells in upper unlt are
serteened and are used for water—table measurements.
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Tahle ?.—Record of wells in the surficial asquifer system in eastern Lee Countyl/——Coentinued

[Crit: U, upper unit; M, mlddle unit; L, lower unit]

Water lewvel
Altisude abowe [+

Well Latitude- Depth Casing Diasw— of land or below Date of Tield Temper- Chlo-
N, Longitude [Et) (FE} ater surface land sur— neasure— Lgalfmin) atura ride Date Tnlt Remarks
Ho. {in} (Eed fFace datum ment Flow-F (oo (mg/T.}
efLy

L-2190 265 14408520301 105 TL 4 14 B.70 0827073 ] 28 234 Daf02/ 76 L Chemical analysis
2191 2A4 145081521091 32 0 4 0
Z192  ZR2H59081582501 154 155 ] 27 7.96 0827175 10 8 120 06f15/76 L Chemical analysis
2193 2HZ7 L30B8 L4 14401 2091 23 4 19 oLl 25 AWn 03/23/74 L Chemical analysis
2194 2B19570A1432201 137 51 4 15 2.96 902 Fis H Test hole, table 3
2195 26194008 143380L 32 30 ] il
2198 261954081432201 137 a0 4 15 3.35 0275 115 2h 71 0%f2347a M Chemical anslysis
2200 2A432933 1240401 166 122 & 1r 45 26 970 06/03/76 L Chemical analysis
2202 2A4340081340501 4t 42 4 C
2215 263147081353002 126 L] 4 30 445 13421475 BE 26 46 J6/09)76 L Chemical analysis
22154 2631470OBLIS3003 4] kL) 4 il
2216 2646080814 54101 153 130 & pdi] 5.01 10/29/75 in 27 220 g6 /276 L Chemleal analysis
221h4 264608031454101 32 Ao 4 0
2217 263132081423201 183 a5 16 25 4,47 11/10475 g0 L
2262 244 56081463701 96 & 2 22 BHD 1224775 L
2294 26425008144 220] a0 2 5 550 04§ /29778 L
2297 264258081443701 108 91 2 5 300 0429776 L
2298 26424808144070L 101 91 2 5 50 230 0429476 L
228913 26425B081432501 104 BY 2 3 L
2300 26334032 1493501 27 25 4 )
2304 2633400A81392501 27 25 4 [
2308 2R254008 1484501 32 33 ] U
2309 2R4250081642301 97 By 2 5 . Th 0429476 H L

1/ ¥Most wells are flnished with open-end below casings—latge diameter supply wells usually finfehed with screems. Wells in upper unit ate
sereened and are weed for water—table meaasurements.
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Table ?,—Record of wells in the surficial aguifer system in eastern Lee Countyl/—-Contlnued

[Unit: 1, upper wnit; M, middle unit; L, Llower wmit]

Warer lewvel

dlritude  abowe [+]
Well Latitude- Depth Lasing Diam—- aof land or below Date of Yield Temper~ Chlo—
Ho. Longitude {EL} (el eter surface land sur- wmeaaure— (gal/min} ature ride Dace TUndt Remarks
Ho. (1o} [FL) Face datus men Flow=F [°C} (mg L)
[§13)

1L-2316  2627044181392001 211 kN 5 26 =] 45 0809774 M
2354 2R&AZSSDBLIGNAGT 75 LB 2 12 D40 10/01476 L
2156 264501081513701 163 105 4 22 13 300 10714 /76 L
1360 2R3IIGDA1ILLIOL 3a 8 =3 20 L
2151 263329021363701 a1 B B 27 240 L
1362  263338081370101 an B 8 31 240 L
2153 2631249813 75201 9 Al B 24 5.42 arFfasi7? 240 L
2354 26332BOR1352301 Az By a 29 L
2367 2R3GLTIELG63001 L0 40 b 245 130 L
2368 262639081341501 155 ag & 27 350 M
236% 2626550815£1501 134 B4 3 7 400 M
2170 262/35081335801 130 T3 8 21 315 H
2371 26284308134 1331 a0 80 10 25 00 M
2372 2n2eXnddisalinl 211 s 1n 214 200 H
2373 2e2F31081350701 210 95 hiv] 29 330 M
2374 2BIFLTIALISLIOL 2E3 L20 L 24 .40 11/24 76 375 M,L
2373 2627120R1351:01 480 245 a 29 250 L
2376 LR2TIINEL3527]L 02 120 o 29 350 M.L
AT 2627450B1352601 X35 104 11 29 350 M,L
2378 IAIG2S08 1363601 L] 4 h 26 150 L
2379 263AR310813A2201 i 41 [ 26 150 L
2086 2A3A4T0E 1360031 53 4% h 25 Lad L
2381 263p52021L353501 62 43 3 25 150 L

1f Most wells are Einished with open-end below casings—large diameter supply wells usually finished with screens.
screened and are used For water~table measurements.

Waila Zn uppar ualt are



i

Table Z.—Record of wells in the surficial agquifer system im eastern Les Countyl/~—Cont Inued

screened and are used for water—table measurements.

[Unies W, upper unit; M, widdle wunit; L, lower unle]
Water level
Alcteude  ahove {+)
Well Lacitude— Depth Casing DMam- of land or below Date of Yield Temper— Chle=
o, Longitude (4 {fe) eter aurface land saur—  measure- (galfmin) ature ride Date Unit Bemarks
Ko {in) [ft} face datum ment Flow-F [*c} (oL
(££]
L—22H2 260562305L1363301 [iRH] 40 h 24 154 L
2383 263621081344101 6 & [ 24 150 L
2384 2R3p49N81361401 58 as f 24 150 L
2418 2641200AL4T250L 127 73 & S 4.30 aL/A5537 93 25 52 01716 /77 L Chemical analysis
2419 2A4133081474301 115 73 ] k) 26 38 0151377 L Chemical analysis
2420 284132081473701 11q 7a 8 5 26 73 01,1337 L Chemical analysis
2421 2p4254081520501 5 432 2 1r L
2428 2622500814860 127 az 4 13 20 M
2437 Z63B070RL430501 11 B& 2 24 L
2439  2433470R10A2601 108 2a ) 27 2,17 07 fQBSTT 280 L
2440 1631748081373201 113 79 B o 369 L
2641  2A33490813A0201 95 21 B 2% 224 1.
2442 2633210813754401 115 B4 B 29 300 L
2447 263H3I0ATAT2901 95 2 22 62 0503 /77 L
2448  ZA3835021433001 B3 a4 i 22 58  05/03/77 L
2064 2H22580A14R3901 120 63 2 14 M
2519 252258081481301 110 a5 4 13 35 150  OF7fMOB/7T7 M
2522 2p37170B1442401 113 ] 24 L
2550 262711081413701 134 K b 0 H
2552 AR2V4lOA1421501 195 155 4 1 L
2534  262715081421101 264 200 4 20 L
2357  2627160A1413401 290 225 h 19 L
2558  262732081413201 305 30 4 0 L
1/ Most wella are finished with oper-end below casings--large diameter supply wells usually finished with screens. Welle fn upper unit are
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Table 2.-—Record of wells in the surficial aquifer system in esstern Lee Countyl/-—-Continued

[Unit: U, upper unit; M, middle unit; L, lower unit]

Water level

Altitude abowea [+)
wWall Latitude— Depth {asing Dism— of land or below  Date of Yield Temper= Chla-
Ho. Longitude (ft} {Ft) eter surface land sur- measure~ (galfmin)  ature ride Date fnit Remarka
Ho. {in) {FE) face datum menkt Elow—F (o) ] (mgfL}
_ ee T

L-2561 262750081413301 284 195 4 21 L
2583 2R2ZTQ&N81421301 283 195 4 18 L
2365 262708081535001 284 n 4 13 1
25083 2R42540814 12601 76 2 g 314 Q111778 L
2588 264243081403601 a0 2 1 3o 0L/12/78 L
2584 IR43O2081403901 60 2 7 g0 01f12/78 L
25395 26425B031A02001 124 z 5 200 01/12/78 L
2597  264257081402201 4 L] +5.20 0171278 230 o1f12/78 L
2601 2643260B1414701 135 & 12 180 91723578 L
2606 2A2441081484701 131 110 4 17 1.00 09,02 /77 125 0970277 L
2607 2624410B1424702 130 112 4 17 Gl 113 19430777 L
2612 2RA2350814 10201 an 63 4 9 +3,00 Q21077178 F30 260 0207778 L
2616 2B431LI0A14Z1901 94 3 ] + .02 n2/08/78 L
2621 2643010814 14401 a1 11 420 02708 /78 L
2623 264320081404 501 a7 2 & 24 00 03713578 L
2827 26433003140460% 90 Z 11 200 03f13/78 L
2628 2643120R1402101 120 2 21 24 210 03713/74 L
26219 2431613 1403201L 120 2 ] +4.70 03713774 F2a 24 210 03713778 L
2631 2R43G90H1400701 94 2 7 +7.80 03/13/74 F5 220 0371378 L
3216 263954081502901 &} Z 8 his 11/22/78 L
3226 26402008144 1301 23 11 6D aef 18 79 L
3279 264307081362901 [} i 925 1L/09¢79 L

1f Magt wells are finished with cpem-end belaw casings—large diameter supply wells usually finlshed with screens.
screened and are used for water—table measurements.

Wells im wpper unlt are
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